Interaction of recombinant granulocyte colony stimulating factor with lipid membranes: enhanced stability of a water-soluble protein after membrane insertion.
The interaction of recombinant granulocyte colony stimulating factor (rhG-CSF) with lipid vesicles was studied. In the presence of dioleoylphosphatidylglycerol (DOPG) vesicles, the intrinsic fluorescence of rhG-CSF exhibits dramatic changes. In particular, tryptophan fluorescence is greatly enhanced and the emission maximum shifted to lower wavelengths. The presence of DOPG vesicles causes the protein tryptophans to become inaccessible to iodide, a water-soluble quencher of tryptophan fluorescence, yet accessible to quenching via energy transfer to pyrenyl decanoic acid, a lipid-soluble fluorescent probe. The data suggest that rhG-CSF inserts into lipid vesicles composed of DOPG. The driving force for the insertion may be a conformational change induced by the low pH at the lipid-water interface of DOPG vesicles. The DOPG-inserted form of rhG-CSF retains biological activity and shows remarkable stability, even under high-temperature conditions which lead to denaturation of rhG-CSF alone. Membrane insertion of G-CSF may be involved in the in vivo activity of this important cytokine.